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Abstract
Nowadays the Civil Aviation Authority calls for increasing safety level of the aging aircraft operation, and the 
maintenance problem was more prominent during the aging period of the aircraft. Based on MES system statistics, 
this paper summarizes and analyzes the major failures of the aging aircraft which compose the most failure of the 
aircraft. From six aspects :air-conditioning system , fireproofing systems, flight control system, landing gear systems, 
bleed air systems, engine systems, the failures of the aging aircraft were analyzed ,and improvement measures and 
recommendations were put forward .All these can provide a reference for the check of aging aircraft and will bring 
the operation safety of the aging aircraft to a new level.
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Airworthiness 
Technologies Research Center NLAA, and Beijing Key Laboratory on Safety of Integrated Aircraft and 
Propulsion Systems, China
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1. Introduction
  Recently several air crashes occur all over the world, which make passengers pay more attention to 
flight safety, some passengers thought that many of aircrafts which have been involved in accidents are
relatively aging aircraft , however aging aircraft and new aircraft have the same stringent safety 
requirements.
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The key factor to ensure the safety of aircraft is well maintenance. The maintenance requirements of 
aging aircraft are often more stringent. Now, in our country with the growth of the number of aging 
aircraft, greater attention has been paid on aging aircraft. More and more people realize that the
maintenance management of aging aircraft is significant to the safe operation of civil aviation. Usually, 
more commonly used definition of aging aircraft is that the use time of aircraft is more than 75% of the 
designed using time. The CAAC has defined the aircraft which has been used more than 14 years as aging 
aircraft .And the appropriate regulations and advisory circular have been issued by CAAC for improving
the safety level of aging aircraft.
In order to find the deep-seated problems and defects in the maintenance and to bring the local 
management and maintenance of aging aircraft to a new level, this essay based on MES system statistics, 
summarizes and analyzes the major failures of the aging aircrafts, and provides some improvement 
measures.
2. Analysis of the Major Failures
With the increase of running time, the hidden faults of aircraft are gradually increased. According to 
the MES system statistics, there are six kinds of failures which contribute the most to an aging aircraft’s
malfunction: air-conditioning system failures, fireproofing system failures, flight control system failures, 
landing gear system failures, bleed air system failures and engine system failures.
Taking the Boeing 737-300 for example, according to author’s research, for aging aircraft of this type,
the percentages of the six kinds of failures are as following table.
Table 1. Percentages of the six kinds of failures
Failure category Percentage
Air-conditioning system failures 17.37
Fireproofing system failures 11.23
Aircraft flight control systems failures 9.43
Landing gear system failures 8.69
Bleed air system failures 11.46
Engine system failures 7.15
Other failures 34.67
2.1. Air-conditioning System Failures
The main function of air-conditioning system is to provide suitable temperature and air for the cockpit. 
Jump component failure is the major failure of multiple air conditioning systems, and from the point of 
view for practical reasons, air-conditioning heat exchangers have a bigger proportion of dirty block, then 
the door may be accompanied by the phenomenon of stamping the whole bright lights; air-conditioning
management failure, overheating or line switches problems may lead to component jump. Therefore, 
keeping the air heat exchanger clean is very important for preventing a component jump failure. Currently,
a cleaning program which is on regular basis has been implemented in the air-conditioning heat exchanger 
of the airplane, however, this program can not completely solve this problem. Especially in summer, we 
have to replace the heat exchangers frequently due to multiple failures. Therefore the available spare parts 
must be in place before the fault-prone season. And the air-conditioning system is a working premise of 
pressurization system, with the increased use of aircraft, the body pressurized zone reduce, which will 
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affect the performance of the pressurization system. Air-conditioning supply capacity and related 
conditions will also affect the action of pressurization system, which can cause the cabin altitude and rate 
of its change not meet the requirements of passengers. Most problems of Air-conditioning supply and the 
controlling of drain valves caused by component failure, and can be ruled out after parts replacement.
2.2. Fireproofing System Failures
Whether a fire caused by aircraft accident or an aircraft accident caused by a fire will have a direct 
impact on aircraft safety and reliability, therefore, to avoid fires caused by aircraft accidents, and to take 
effective measures to reduce the impact of the fire, most attention should be paid to the modern civil 
aircraft.
Passenger aircraft fire protection systems are relatively mature products, the general dual redundant 
design, and system components are widely distributed on the plane, being a large protective area.
For aging aircraft, the fireproofing failures are mainly the wing-body overheat detection failure. When 
the wing-body is overheated, the overheat detection system will monitor the lower wing and fuselage. 
Overheat detection component failure is the main reason for common failures .We can query the fault 
code on the component to narrow the scope of failure components, then separate the components one by 
one, and ultimately remove the trouble. 
2.3. Aircraft Flight Control Systems Failures
737-300 aircraft flight control systems are mostly controlled by the mechanical hydraulic system, with 
the aging of aircraft, the trends of machine wearing away and leakage of hydraulic lines and components 
are growing. In addition, instructions and warnings problems on the flight control system as well as the 
location of switches and circuit problems are prominent. The failures of steering wheel deflection to 
maintain level flight in the flight control system always take place. Any situation that might cause the 
unbalance of aircraft lift, will lead to the level flight steering wheel deflection. Trailing edge flaps, leading 
edge flaps and slats, spoilers system, aileron installed, are all involved in this failure. Based on the Boeing 
manuals and troubleshooting experience, the failures are mostly concentrated on the trailing edge flaps 
systems. Including the lateral edge flap before the flap after the failure led to the former carriage skew 
flaps, trailing edge flaps in the flap spindle crack, after the flap trailing edge flaps inside the driver clutch 
failure after the flap can not reach the intended lead location. These are mechanical failures, 
troubleshooting requires experience and patience.  Spoilers and leading edge system causing the steering 
wheel deflection in our is more rare, but the factors can not be ignored in the troubleshooting process .The 
leading edge device indicating failures occur frequently due to near sensor and near sensor lines aging. 
Edge device indicating system which involved two dozen sensors and the line between the components 
and instructions, any failure of the instructions in the cockpit will be reflected on the panel. Sensor and 
aircraft line is through the lug crimping, crimping at moisture over time to increase corrosion resistance, it 
will lead to a failure.
When replacing the sensor, we should make sure that the original crimped lugs and crimp are in the 
right area, and try not to increase the lugs on the line, because that the increased lug also increases the 
possibility of an indicating fault. In addition, the understanding of reservations of MEL and the leading 
edge instructions sometimes inconsistent to the parts of unit and maintenance, and increasing the number 
of flight delays, this issue should be resolved through a depth communication with the flight department. 
Warning on the taking off always occurs after the plane off the runway, however the plane can not be 
checked on the runway, so the pilot have to slip back to check, which can cause a flight delay. It will 
trigger a take-off warning if any system of flaps, spoilers, stabilizer and parking brakes is not in off 
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position. Aging Aircraft spoiler handle will be internal astringent if not used for a long time, if not hard, 
you may not be correctly placed it under a card, and not for moving micro-switches, which will lead to 
failure, while the micro switches itself or the regulator fault less than the range, can cause a failure. Most 
take-off warning failures are caused by the reasons above, so when the failure warning occurs, firstly 
check whether the spoiler handle is fully in the next bit, you can quickly identify the problem.
2.4. Landing Gear System Failures
The landing gear system of the 737-300 aircraft is relatively mature and it is a rare situation that 
landing gear really can not be put down. At present the failures that have been found in the landing gear
system mainly concentrated on these types: the landing gear position indicator, gear lever and the landing 
gear shock absorber oil spill.
Landing gear position signal is provided by six sensors which installed in the landing gear. Signals are 
send to the logic card of the E11, then the logic card light up the relevant light in cockpit, and the landing 
gear light should be red or green .The sensors directly Installed in the landing gear, so the working 
environment of the sensors is very poor, and with the increase in use of time the sensors are prone to 
failure. 
Recently most of the landing gear indication faults are introduced by the sensors. It is noteworthy that
the replacement of the sensors shall be in accordance with the manual requires to avoid the line resistance 
increase caused by crimping, which can impact the position indication of the landing gear.
737-300’s landing gear position has only one sensing system to sense, after failure, need the crew to 
observe through the landing gear position window to ensure whether the alignment of the red markings, 
and most of the crew are not familiar with this, increase the crew of the psychological pressure. In 
consultation with the Ministry of flight training in this area, to avoid landing gear indication problems, the 
unit can not ensure the actual location of the landing gear of the situation.
Landing gear handle on the ground down by the electromagnetic locks in place to prevent the landing 
gear take off by mistake, the electromagnetic lock unlock the power after taking off. If the 
electromagnetic lock actuator is not correct, there will be the landing gear after take-off can not be moving 
the handle, but the handle did not jamming. This failure is simple in principle, but this usually cause 
return delays. From the fleet situation, the electromagnetic lock itself failure or electromagnetic lock 
breaker out are the main reasons. Check in time after the failure of breaker can quickly get rid of the 
trouble.
Landing gear shock absorber is mainly caused by the temperature, and the shock absorber mirror is 
dirty, internal wear. For the above reasons, the pillar of the damaged oil seal and shock absorber mirror’s 
cleanliness can play a preventive role.
2.5. Bleed Air System Failures
Low pressure bleeding is a major failure of bleed air system, and may be accompanied by bleed air 
jump phenomenon, involving many components time passed, failure of pneumatic components wearing 
leads to gas pressure abnormal, or zero. Because air bleeding is a necessary working condition of anti-ice 
system, if air bleeding is failure, the aircraft release will be limited to weather. The source of air bleeding 
is different due to different engine state: the engine in the range of idle or in the case of air-entraining 
high-power, so the state of the engine is very important. Air bleeding failure is caused by high-level bleed
air control components in idle, high power air bleeding failure may be caused by low-level control 
component or pre-cooling control components. It is noteworthy that, the pneumatic bleed air system is 
mechanical, the parts of the signal pipes leak or blockage can also cause failure, and failure is very covert. 
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So in the troubleshooting process multiple parts including the signal tube should be removed or examined 
in detail for leaks or blockage.
2.6. Engine System Failures
With the time increases, CFM56-3 engine MEC, VBV system, D1208/D1210 plugs are prone to be 
failure. MEC is the main control part of the hydraulic mechanical engines. Internal parts will wear over 
time, resulting in high temperature, which can make the accelerating slower and even make the specified 
power can not be reached. This abrasion is a slow accumulation, so the installation time can help largely 
determine the MEC state, which can be useful to the troubleshooting. VBV system’s valve is connected 
through the soft shafts, if the soft shafts become failure then part of the VBV valve won’t work normally. 
When the engine is taking off, VBV valve can not close, this will lead to an abnormal temperature 
increasing, then a trend to be over-temperature. Therefore when such failure occurs, the VBV system 
should be carefully checked. D1208/D1210 plug provide the engine exhaust temperature and vibration 
directions for the cockpit. The two plugs are installed in the engine body where the working environment
is bad, so they are easily to go wrong and cause the exhaust temperature and vibration value indicates 
failure. Therefore there should be a schedule for them to be checked, tested and replaced, and when there 
is something wrong, it is advisable to check first. 
3. Improvement Measures
In summary, all critical systems of aging aircraft are more sensitive to dust, water, debris, temperature, 
vibration and other factors in there running and maintenance process, there are of course many hidden 
dangers in their operations. To reduce the maintenance workload while ensuring flight safety, it’s
necessary to strengthen the routine maintenance of aging aircraft, major improvement measures are as 
follows.
3.1. Carry out analysis and discussion on the reliability of maintenance technology, and improve the
maintenance program.
The reliability management can provide an understanding of the maintenance deficiencies, and give a
solution to offset and correct these bugs. To enhance the reliability management of aging aircraft, the 
starting point is restoring and maintaining the level of reliability inherent in the aircraft and ensure an 
acceptable safety level.
Engineering technical department should make a reliability survey of alarmed and failure aging 
aircrafts, systems, components and structure of the overall product should be researched, and the 
probability of every kind of failure as well as reasons should be analyzed. The routine maintenance
program should be evaluated through a logical method, and then be improved to meet the special 
requirements of aging aircraft.
Possible measures include: improving inspection standards, giving more details of the standards which 
need to be specific, for example, the removal standard of the line pollution; the routine inspection and 
overhaul specified in aircraft maintenance program should be given to more details about the range check 
requirements; adjusting the maintenance intervals and check level based on the particular case of an 
aircraft.
3.2. Actively implement the principle of prevention, and develop an appropriate cleaning program.
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Taking appropriate preventive measures depending on the season, climate, geographical environment 
and tasks can help to accomplish the work of moisture, Anti-high temperature, waterproof, etc. A cleaning 
plan should be developed especially for aging aircraft. For example, in-depth cleaning for the pipes of  air 
conditioning system and other equipment should be done by specially-assigned person, and dust in the 
cooling lines should be blew thoroughly, to prevent a failure caused by a foreign matter; testing the 
performance of air-conditioning system after the cleaning, for the aircraft which have a bad performance, 
it is best to replace the air conditioning radiator before summer; the engine should be covered and the 
blank cover should be in place after the inspection works to make sure that the engine, dynamic pressure
holes and static pressure holes will not be polluted by sand and dust.
3.3. Improve the qualities of maintenance personnel through a better training.
All maintenance works are accomplished by the maintenance staff, and obviously the staff’s skills and 
capabilities are very important. Training is the most effective method to improve the skills of the
maintenance personnel. Through targeted training specific to aging aircraft, we can improve the ability of 
maintenance personnel to detect the fault, analyze the fault, and solve the problem. The training material
should be compiled based on the operating difficulties of maintenance personnel with great care, and if 
necessary, experts from the factory could be invited for a special training.
4. Conclusions
According to this research, the aging plane failures are mainly caused by the following: mechanical 
parts are worn over time with the work or failure; electrical components such as sensors, switches, 
detection devices are aging with time or number of the work; line are aging or the exposed part are 
corrosion. For aging aircraft, the maintenance research is a tortuous process, we should implement a more 
in-depth research on the failure type of aging aircraft, to keep up with international developments. Better
maintenance of aging aircraft should be achieved, through which can not only ensure the safety of China's 
civil aviation industry, but also improve economic efficiency for airlines. The improvement measures 
above could reduce the frequency of failure and ultimately bring the operation safety of the aging aircraft 
to a new level.
Nomenclature
CAAC     Civil Aviation Administration of China
MES      Manufacturing Execution System
MEL           Minimum Equipment List
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